The deoxynojirimycin derivatives BAY m 1099 (Miglitol; MW 207) hours. Excess dansylchloride was removed by addition of 100 ,ul proline (100 mg/ml H20). The dansyl derivatives were extracted by toluene. Following evaporation of toluene, the dansylated polyamines were dissolved in 2 ml methanol. For determination by reversed-phase HPLC, a C-18 Bischoff column and a Perkin-Elmer fluorescence photometer (activation at 345 nm, emission at 500 nm) were used. One analysis required five minutes with a 68-32 vol % and three minutes with a 93-7 vol. % acetonitrile-water solution. The concentrations of putrescine, spermidine and spermine were expressed as ug/mg DNA.
INVESTIGATIONS IN FED RATS
Additional experiments were carried out in fed rats to evaluate the role of luminal nutrient stimulation for caecal growth. The animals received either BAY m 1099, BAY o 1248 (500 mg/kg bw), the a-glucosidase inhibitor acarbose (1000 mg/kg bw), which is hardly absorbed (about 0-6 %)14 or saline along with standard chow for seven days. Immediately after death, the small intestine was divided into three segments of equal length, which, like the caecum, were separately rinsed with ice cold saline. Intestinal contents were analysed for their total carbohydrate content (measured as glucose units after total hydrolysis with sulphuric acid (**)). For comparison, these determinations were also carried out in (a) eight further, fasted rats, and (b) eight fasted rats treated with acarbose (1000 mg/kg bw). Asterisks indicate significant differences versus the respective control (*p < 0-01; **p < 0 002).
three, seven, and 28 days (Fig. 2) . Weight of the residual colon was not affected, however, unless the 500 mg/kg dose of BAY o 1248 was administered for 28 days (Table 1) . (Fig. 2 (Fig. 3) . After seven days, despite the even more pronounced trophic effect (Fig. 2) , polyamine concentrations were identical in the controls and rats receiving either BAY m 1099 or BAY o 1248 (Fig. 3) . After 28 days, polyamine concentrations were reduced (Fig. 3) despite further progress of caecal growth in the treated rats (Fig. 2) .
Regarding individual polyamines, the pattern of spermidine and spermine concentrations was closely related, both with respect to their responses to either a-glucosidase inhibitor and to time. With the reservation that caecal tissue concentrations were minimal, putrescine displayed a similar pattern.
As polyamine concentrations were calculated in relation to DNA-concentrations, the DNA concentrations/g of caecum (together with caecal protein concentrations) are summarised in Table 3 Lembeke, Loser, F6lsch, Wohler, and Creutzfeldt
Once having traversed the caecal valve, malabsorbed carbohydrates are subject to bacterial fermentation,7 18 thereby causing distension, which is likely to be the triggering factor for caecal enlargement.19 In compensated carbohydrate malabsorption -that is, without reduction of weight gain growth of the caecum and of the small bowel may reflect adaptive mechanisms for compensation, such as caecal fermentation and enlargement of the digestive-absorptive capacity (area).
In the rat, caecal growth is by far the more impressive trophic effect (Table 1 ; Fig. 1 ), thereby indicating that colonic (caecal) salvage17 is the major form of adaptation to carbohydrate malabsorption in our study.
Evaluating total small intestinal and caecal carbohydrate content in fed rats (Table 4 ) was a useful approach to further differentiate and substantiate this impression.
While the absorbed a-glucosidase inhibitors did not cause accumulation of carbohydrate residues in the caecum, the almost unabsorbed a-glucosidase inhibitor acarbose evoked an impressive increase of caecal carbohydrates. Interestingly, this amount of carbohydrates was only slightly higher in fed rats compared with those investigated after an overnight (> 13 hours) fast. These results are entirely compatible with the contention that acarbose -in contrast to the absorbed a-glucosidase inhibitors -may partially diminish the bacterial degradation of malabsorbed carbohydrates in the caecum, which, finally, culminates in a less impressive effect on caecal enlargement (Table 4) . If the inhibitor is absorbed during its passage through the small intestine, rapid bacterial fermentation in the caecum will lead to complete degradation of malabsorbed carbohydrates, resulting in the production of absorbable short chain fatty acids'820 and a low caecal carbohydrate content (Table 4) . Caecal enlargement did not, however, show a stable relation to known mediators of trophic effects like the polyamines (Fig. 3) .
In postresectional adaptation (50 % jejunal resection) it was shown2' that mucosal putrescine, spermidine and spermine concentrations return to normal within seven days after an early stage with increased polyamine concentrations. Our data are consistent with these results as far as polyamine synthesis after three and seven days is concerned. After 28 days, polyamines appeared to decrease significantly in response to BAY m 1099, although caecal weight was further increased. However, this finding might also be attributed to higher DNA-concentrations in this group of rats (Table 3) . No data are available on polyamine concentrations later than two weeks after the onset of intestinal growth.
In our study, despite progressive caecal enlargement from three to 28 days (Fig. 2) , reflecting a permanent trophic stimulation of the caecum, only a poor and transient (< 7 days) rise of polyamine concentrations was detected. These findings might suggest that malabsorption of carbohydrates alone is a weak stimulus for initiation of polyamine synthesis, or that caecal growth in response to carbohydrate malabsorption is rather unrelated to tissue polyamine concentrations.
The mechanisms for this non-coherence of polyamines and trophic growth are unresolved. In principle, intracellular interference of absorbable 1-deoxynojirimycin-derivatives with the polyamine pathway22 -for example, decreased activity of 'highmannose' glycosylated precursors of regulatory enzymes such as ornithine decarboxylase -in analogy to other enzymes23 -might be a potential mechanism, since 1-deoxynojirimycin and its N-methyl-derivative are known to inhibit oligosaccharide processing in intestinal epithelial cells24 and 500 mg of either inhibitor/kg bw, is a pharmacotoxicological dose exceeding the proposed ED50 1000-fold.' No direct evidence thus far, however, substantiates this speculation.
The inability to prove adaptive growth with 5 and 50 mg/kg bw of BAY m 1099 or BAY o 1248, in part might be attributed to feeding standard chow instead of a fibre free or carbohydrate enriched diet.925 In view of the potency of these inhibitors2 however, and the high doses administered (10 and 100 x ED50), the lack of trophic effects was an unexpected finding. As a consequence, we cannot comment on the potential relevance of small and large intestinal adaptation in the clinicopharmacological situation.
In conclusion, feeding of even suprapharmacological dosages of the absorbable a-glucosidase inhibitors BAY m 1099 and BAY o 1248 does not affect weight gain of rats over 28 days. It was shown that small intestinal growth hardly contributes to the underlying compensatory mechanisms, but caecal enlargement, reflecting fermentation, was of considerable significance. Limited evidence exists, that acarbose, at variance with the absorbable a-glucosidase inhibitors, interferes with caecal fermentation, thereby allowing accumulation of substrate in the caecal sac (which, in the case of carbohydrate malabsorption, is rather likely to emphasise osmotic diarrhoea, but will mitigate the formation of intestinal gas). In the rat, these differences between absorbed and unabsorbed ac-glucosidase inhibitors resulted in different trophic effects on the caecum, thereby indicating that caecal fermentation plays a significant role as a trophic factor. 
